HMMFO c a t a l y s e s t h e metabolism of drugs. Its a c t i v i t y has been measured i n t h e human a b o r t u s b u t n o t i n f e t u s and newborns of more advanced g e s t a t i o n . Determinations of t h e HMMFO components a s shown below were performed on f r e s h l i v e r biopsy o r postmortem specimen obtained from 7 neonates ( g e s t a t i o n a l age (GA) = 28-41 wks, b i r t h weights = 725-3560 gms) and from 4 a d u l t s f o r comparison. The r e s u l t s show lower a c t i v i t y i n t h e newborn compared t o t h e a d u l t s . Postconceptional age (GA + p o s t n a t a l age) c o r r e l a t e s s i g n i f i c a n t l y w i t h s p e c i f i c a c t i v i t y of HMMFO components and s u b s t r a t e o x i d a t i v e enzymes. The d a t a demonstrate a s u b c e l l u l a r b a s i s f o r d e f i c i e n t drug o x i d a t i v e c a p a b i l i t y i n t h e human newborn. Drugs r e q u i r i n g h e p a t i c biot r a n s f o r m a t i o n f o r e x c r e t i o n (e.g. b a r b i t u r a t e s ) should b e c a u t i o u s l y used i n t h i s age group.
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NEONATES (Range of Values) ADULTS P o s t n a t a l age 9 hrs-5 wks (7) 20-60 y e a r s (4) P r o t e i n (mg/g l i v e r )
18.8-25.5 (4) n o t measured NADPH oxidase* 0.97-3.5 (6) n o t measured Cytochrome ( c y t ) ~4 5 0 * * 0.000-0.095 (7) 1.38-2.31 (4) c y t c reductase* 9.65-87.10 (7) 45.5-207.6 (4) c y t P450 reductase* n o t d e t e c t a b l e (4) 2.6-2.7 (2) A n i l i n e p-hydroxylase* 0.000-0.330 (7) 0.07-0.95 (4) Aminopyrine N-demethylasex 0.035-1.880 (7) 0.98-3.76 (4) *nmoles/mg proteinlmin; **nmoles/mg p r o t e i n POSTNATAL AGE: A DETERMINANT I N THE RESPONSIVENESS OF HEPATIC MICROSOMAL MIXED FUNCTION OXIDASE (HMMFO) TO THYROXINE (T4) EFFECT. . J .~.~r a n d a * , ent en ton* and N.R.~ade* ( I n t r . by M.E.Avery). McGill Univ., Depts. of Pharmacol. and Ped., and Montreal C h i l d r e n ' s Hosp. Research I n s t . , Montreal, Canada.
Drug o x i d a t i v e enzymes a r e r e f r a c t o r y t o i n d u c t i o n i n f e t a l r a t s 1 week (wk) p r i o r t o term but a r e r e a d i l y i n d u c i b l e therea f t e r , i n d i c a t i n g t h a t age i n f l u e n c e s responsiveness of HMMFO t o induction. To t e s t whether p o s t n a t a l age e x e r t s q u a n t i t at i v e and q u a l i t a t i v e (induction o r i n h i b i t i o n ) e f f e c t s i n t h e response of HMMFO t o drugs, T4, known t o induce enzyme maturat i o n , was g i v e n i n e q u i v a l e n t doses of 1 mg/kg/day (d) x 3 d t o male r a t s of v a r y i n g ages ( b i r t h t o 10 wks) followed by measurements of t h e component enzymes of HMMFO and s u b s t r a t e oxid a t i o n s . Untreated r a t s of corresponding ages served a s contr o l s . The r e s u l t s show v a r y i n g responses of HMMFO t o T4 a s a f u n c t i o n of age. T4 decreased aminopyrine N-demethylase a c t iv i t y a t 1-3 wks, had no e f f e c t a t 4 wks, and induced a t 5-10 wks. Reverse e f f e c t s were noted w i t h a n i l i n e p-hydroxylase, where i n d u c t i o n was noted from 3 d t o 4 wks followed by i n h i b it i o n a t 5-10 wks. Induction of NADPH oxidase was noted only a t ages 3 d and 4 wks. NADPH cytochrome c r e d u c t a s e was highl y i n d u c i b l e a t a l l ages except a t age 3 wks. Cytochrome P-450 was i n h i b i t e d a t a l l ages. The d a t a show t h a t t h e enzyme t i t r e s achieved i n response t o T4 i s dependent on age. Where i n d u c t i o n i s d e s i r a b l e (e.g. of HMMFO, of lung s u r f a c t a n t , of glucuronyl t r a n s f e r a s e , e t c . ) t h e e f f e c t i v e n e s s of induction may depend on t h e age a t which t h e inducer is administered.
EFFECTS OF MATERNALLY ADMINISTERED CORTISONE ON CYCLIC AMP
AND PHOSPHOLIPIDS I N FETAL RABBIT LUNGS. Cynthia T. B a r r e t t , Alex Sevanian, Norman L a v i n and Solomon A. K a p l a n , -u C~ ----of Med., Dept. o f Ped., Los Angeles.
M a t e r n a l l y administered c o r t i s o n e (C) has n o t been r e p o r t e d t o produce premature m a t u r a t i o n of f e t a l r a b b i t lungs although t h i s e f f e c t has been shown when C i s i n j e c t e d d i r e c t l y i n t o t h e fetus. We i n j e c t e d hydrocortisone (0.65 mglkg) o r s a l i n e subcutaneously (s.c.) t.i .d. i n t o pregnant r a b b i t s on days 24-26 o f g e s t a t i o n . On day 26, under b a r b i t u r a t e anesthesia, we performed a laparotomy ( s t e r i l e ) and through t h e i n t a c t u t e r u s i n j e c t e d 1% CDP c h o l i n e and 3H methionine S.C. i n t o t h e f etuses. On day 27 we k i l l e d t h e does and removed t h e fetuses. The 2 f e t a l groups were s i m i l a r i n body weight and l e n g t h . We measured c y c l i c AMP (CAMP), t o t a l 1 i p i d s , phospholipids (PL) and l a b e l e d phosphatidyl c h o l i n e (PC) i n t h e lungs. Components o f PL were i d e n t i c a l i n t h e 2 groups. N Mean CAMP Mean l a b e l e d PC pmoleslmg p r o t e i n 4i~pm/mg PC)
3~
C o n t r o l 4 0.295 7,760 4,868 Cortisone 4 0.517 11,708 7,680 p value < 0.025 < 0.01 < 0.025 P r e l i m i n a r y evidence i n d i c a t e s t h a t cAMP phosphodiesterase a c t i v i t y i s i n h i b i t e d i n t h e C t r e a t e d fetuses. We conclude t h a t increased cAMP c o n c e n t r a t i o n i s c o r r e l a t e d w i t h i ncreased p r o d u c t i o n o f pulmonary s u r f a c t a n t and i t s e a r l y m a t u r a t i o n f o l l o w i n g C a d m i n i s t r a t i o n .
A MICROTITER GAS CHROMATOGRAPHIC ASSAY FOR STUDY OF THEOPHYL-
LINE PHARMACOKINETICS. W i l l i a m J. Davis and Charles E. Pipi n e r introduced b Robert B. M e l l i n s . College o f Phy-
!icqans(and Suraeons! Columbia U n i v e r s i l v . Babies H o s p i t a l . ~e p t s . o f ~e d i a t r i c s ' a n d Neurology, New York C i t y . Therapy o f childhood asthma w i t h t h e o p h y l l i n e s has been c o n t r o v e r s i a l and l e s s than optimal because o f a v a r i a b l e dose response r e l a t i o n s h i p and u n p r e d i c t a b l e t o x i c i t y . Theophyll i n e plasma c o n c e n t r a t i o n appears t o c o r r e l a t e d ir e c t l y w i t h pharmacologic e f f e c t and t o x i c i t y . The standard spectrophotometric (SP) method f o r t h e o p h y l l i n e i s t i m e con-
suming, r e q u i r e s l a r g e volumes o f blood and i s i n a c c u r a t e i n t h e presence o f c a f f e i n e and o t h e r xanthines. An accurate gas chromatographic (GC) assay was developed and compared w i t h t h e SP method. The GC response was l i n e a r from 0.5 t o 1 0 0 u g l m l o f plasma. Recovery o f t h e o p h y l l i n e was 95%.
Ten c h i 1 dren r e c e i v i n g theophyl 1 i n e p r e p a r a t i o n s by o r a l and intravenous r o u t e s were s t u d i e d . Peak plasma theophyll i n e l e v e l s w i t h t h e SP method ranged from 7.6 t o 30.1~lgIm1, mean 18.2 + 7.6; w i t h t h e GC method t h e range was 4.8 t o 18.4 q g l m l , mean 11.2 + 4.6. C a f f e i n e and o t h e r xanthine com-
pounds d i d n o t i n t e r f e r e w i t h t h e GC determinations. Assuming a two compartment open system model and f i r s t o r d e r k i n e t i c s , plasma h a l f t i m e ( t g ) and e l i m i n a t i o n constants were calcul a t e d i n d i v i d u a l l y t o determine a dose which would i n s u r e maximum t h e r a p e u t i c response and a v o i d t o x i c symptoms. T h i s rapid, accurate, s p e c i f i c , m i c r o t i t e r gas chromatographic assay has d i r e c t a p p l i c a t i o n t o p a t i e n t care.
NEONATAL MEPIVICAINE (CARBOCAINE~) POISONING by W. Edwin Dodson, Richard Hillman, Laura S. Hillman, a n d -c K e r x t + -.
Washington Univ. Sch. of Med., S t . Louis Children s H o s p i t a l , Dept. of Ped., S t . Louis. I n t r . by P h i l i p R. Dodge.
A 23-year-old primigravida received 300 mg of mepivicaine v i a p a r a c e r v i c a l (100 mg) and pudendal (200 mg) i n j e c t i o n s , 60 min. and 30 min., r e s p e c t i v e l y , p r i o r t o d e l i v e r y of a term 3 . 1 kg i n f a n t . At d e l i v e r y t h e baby was apneic and f l a c c i d w i t h a h e a r t r a t e of 40. There were n e e d l e marks over t h e r i g h t p a r i e t a l region. Despite r e s u s c i t a t i o n , placement of c h e s t tubes f o r pneumothorqces, exchange t r a n s f u s i o n and vent i l a t o r y s u p p o r t , t h e i n f a n t
d i e d of c a r d i a c a r r e s t a s s o c i a t e d w i t h s t a t u s e p i l e p t i c u s a t 23 hours.
Autopsy showed moderate h y a l i n e membrane formation and intrapulmonary hemorrhage. Serum l e v e l s (ug/ml) by GLC were 16 a t 7 h o u r s , 15.4 a t 11 h r (pre-exchange), 11.6 (post exchange), 9.8 a t d e a t h , w i t h a CSF l e v e l of 13 a t 10 h r . GLC of f l u i d from s c a l p subcutaneous t i s s u e a t t h e s i t e of needle marks showed a h i g h c o n c e n t r a t i o n of mepivicaine.
Post mortem t i s s u e l e v e l s (pg/g wet weight) by GC-mass spectrometry u s i n g a m u l t i p l e i o n d e t e c t o r method w i t h l i d o c a i n e i n t e r n a l s t a n d a r d were c o r t e x 80.9, midbrain 77 .l , pons 83.5, medulla 60.9 , s p i n a l cord 78.0, cerebellum 78.4, l i v e r 8 7 . 8 , kidney 58.6, f a t 14.9, muscle 10.9. This case documents a f a t a l complication of t h e u s e of l o c a l anest h e t i c s during l a b o r . It demonstrates t h a t mepivicaine may be concentrated i n t h e n e o n a t a l CNS,. The high CNS l e v e l s w i t h lower serum l e v e l s suggest t h a t exchange t r a n s f u s i o n , i f i t i s Whereas much information has accumulated on myocardial a d r e n e r g i c mechanisms i n a d u l t man, l i t t l e i s known about t h e s e mechanisms i n t h e newborn c h i l d . The e f f e c t s of norepinephrine (NEX i s o p r o t e r e n o l (ISO), cocaine ( c ,~x~o -~M ) and propranolol ( P ,~x~o -~M ) on c o n t r a c t i l e f u n c t i o n were examined i n i s o m e t r i c a l l y c o n t r a c t i n g r i g h t a t r i a l s t r i p s of 7 c h i l d r e n age 5 months t o 9 y e a r s , a s w e l l a s i n 4 p a p i l l a r y muscles and 3 a t r i a l s t r i p s obtained a t autopsy from 6 premature (estimated g e s t a t i o n a l age 18-34 weeks) and 1 f u l l term i n f a n t . Dose-response curves t o IS0 i n both groups were l i n e a r , p a r a l l e l , and s t a t i s t i c a l l y i d e n t i c a l . NE doseresponse curves i n both groups were a l s o i d e n t i c a l and s h i f t e d t o t h e r i g h t of t h e IS0 curves. P s h i f t e d t h e NE dose-response curve t o t h e r i g h t i n both groups t o t h e same degree. Whereas C s h i f t e d t h e NE dose-response curve t o t h e l e f t i n c h i l d r e n , no s h i f t was found i n t h e newborn i n d i c a ti n g t h a t sympathetic innervation of t h e myocardium appears t o be incomplete o r f u n c t i o n a l l y immature a t b i r t h i n man. B-adrenergic r e c e p t o r s on t h e o t h e r hand a r e e q u a l l y developed i n t h e markedly premature i n f a n t and t h e o l d e r c h i l d and t h e myocardium may be expected t o respond t o catecholamines and 6-adrenergic blockade i n a s i m i l a r manner i n t h e two groups.
